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© Battery attaching/detaching structure In motor-assisted bicycle
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© To provide a battery attaching/detaching struc-

ture in a motor-assisted bicycle which is simple, can

facilitate attaching and detaching of a battery case,

and can reliably lock the battery case.

[Constitution] In a motor-assisted bicycle having a

battery and a motor to be driven by electric power of

the battery and generate motive power assisting

man power; a battery attaching/detaching structure

comprising a battery case 23 for storing the battery,

the battery case 23 being configured in the form of

elongated box having a substantially quadrangular

cross section; a body cover 27, 28, 29 provided

obliquely along a down frame extending rearward

and downward from a head pipe, the body cover 27,

28, 29 having a recess a substantially U-shaped in

side elevation, for fittedly supporting the battery

case 23, the recess a having an elongated inclined

bottom surface opposed to an elongated lower sur-

face of the battery case and front and rear inside

surfaces respectively opposed to front and rear end

surfaces of the battery case 23; and a lock device 26

for disengageably engaging a front end of the bat-

tery case 23; wherein the rear inside surface 29c of

the recess a of the body cover is steeply inclined at

an acute angle near a right angle with respect to the

inclined bottom surface of the recess a; and an

angle of the rear end surface of the battery case 23

with respect to the lower surface of the battery case

23 is equal to the acute angle of the rear inside

surface of the recess a with respect to the bottom

surface of the recess a of the body cover.
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The present invention relates to a motor-as-

sisted bicycle having a motor to use motive power

of the motor for assisting man power propelling the

bicycle, and more particularly to an attach-

ing/detaching structure of a battery for supplying

electric power to the motor to/from a vehicle body

of the motor-assisted bicycle.

Related Art

In a motor-assisted bicycle, a motor is pro-

vided in a power transmitting system for transmit-

ting a depression force applied to pedals to a

wheel, and an output from the motor is controlled

according to the depression force applied to the

pedals. Further, a battery for supplying electric

power to the motor is provided.

Rg. 1 is a side view of a motor-assisted bicy-

cle described in Japanese Patent Laid-open No.

Hei 5-319104.

A main frame having a V-shape as viewed in

side elevation is provided between a front wheel 01

and a rear wheel 02. A down tube 04 of the main

frame extends rearward and downward from a head

pipe 03. An elongated battery case 05 is provided

along the down tube 04. A seat tube 07 of the main

frame extends rearward and upward from the lower

end of the down tube 04 toward a seat 06. A motor

08 is provided on the seat tube 07. A pedal crank

09 is located at a V-shaped lowermost portion of

the main frame. There is provided at the V-shaped

lowermost portion a gear mechanism for reducing a

driving force of the motor 08 in speed and trans-

mitting it to a crankshaft 010 supporting the pedal

crank 09.

The battery case 05 is covered with an exterior

cover 011. The exterior cover 011 can be opened

by opening a lock device 01 1a provided at the front

end of the exterior cover 011 and then upward

pivoting the exterior cover 011 about a pivot shaft

011b provided at the rear upper end of the exterior

cover 01 1

.

A support box 012 is detachably provided at

the lower end of the battery case 05. The support

box 012 can be upward pivoted together with the

battery case 05 about a pivot shaft 012a. In Rg. 1,

the upward pivoted condition of the battery case 05

and the support box 012 is shown by a phantom

line.

In this condition, the battery case 05 can be

detached from the support box 012, thus being

removed from a vehicle body.

Probiem to be Solved by the Invention

In removing the battery case 05 from the ve-

hicle body, the lock device 011a is first opened,

and then the exterior cover 011 is pivoted upward

to thereby expose the battery case 05. Then, a

clamp (not shown) is removed and the battery case

05 is pivoted upward together with the support box

012. Then, an engaging member (not shown) is

5 removed and the battery case 05 is separated from

the support box 012.

In mounting the battery case 05, the operation

is performed in the order reverse to the above-

mentioned removing operation.

to in this manner, the removing and mounting

operations are troublesome because many steps

must be sequentially carried out. Furthermore,

many parts including the pivot shaft 011b, the

support box 012, and the exterior cover 011 are

75 required, and the structure is complicated.

It is accordingly an object of the present inven-

tion to provide a battery attaching/detaching struc-

ture in a motor-assisted bicycle which is simple

and can facilitate attaching and detaching of the

20 battery case.

Means and Operation of Solving the Problem

In a motor-assisted bicycle having a battery

25 and a motor to be driven by electric power of the

battery and generate motive power assisting man
power; there is provided a battery attach-

ing/detaching structure comprising a battery case

for storing the battery, the battery case being con-

so figured in the form of elongated box having a

substantially quadrangular cross section; a body

cover provided obliquely along a down frame ex-

tending rearward and downward from a head pipe,

the body cover having a recess substantially li-

as shaped in side elevation, for fittedly supporting the

battery case, the recess having an elongated in-

clined bottom surface opposed to an elongated

lower surface of the battery case and front and rear

inside surfaces respectively opposed to front and

40 rear end surfaces of the battery case; and a lock

device for disengageably engaging a front end of

the battery case; wherein the rear inside surface of

the recess of the body cover is steeply inclined at

an acute angle near a right angle with respect to

45 the inclined bottom surface of the recess; and an

angle of the rear end surface of the battery case

with respect to the lower surface of the battery

case is equal to the acute angle of the rear inside

surface of the recess with respect to the bottom

so surface of the recess.

When the battery case is fitted with the U-

shaped recess of the body cover, and the lock

device is operated to engage the front end of the

battery case, the battery case is fixed at its front

55 portion by the lock device. Further, the rear inside

surface of the recess of the body cover is steeply

inclined at an acute angle near a right angle with

respect to the bottom surface of the recess, and

3
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the rear end surface of the battery case is opposed

to the steeply inclined rear inside surface of the

recess. Therefore, the rear end of the battery case

is inhibited from pivoting upward about the front

end of the battery case. Thus, the battery case

fitted with the recess of the body cover is kept in a

fixed condition.

Accordingly, in the fixed condition of the bat-

tery case fittedly supported by the recess of the

body cover, the battery case cannot be removed

unless the lock device is disengaged from the front

end of the battery case.

When the lock device is disengaged from the

front end of the battery case, the front end of the

battery case is allowed to freely move upward. In

this condition, the battery case can be removed by

upward sliding the battery case as a whole along

the rear inside surface of the recess or upward

pivoting the front end of the battery case. Thus, the

battery case can be easily attached to or detached

from the body cover. Further, the attach-

ing/detaching structure of the battery case can be

made simple.

The lock device may be provided inside a front

end portion of the battery case, and the lock device

may have a lock pin projecting rearward to come

into engagement with a lock hole formed through

the front end surface of the battery case by a

locking operation. The lock pin may be retracted

from the lock hole by an unlocking operation. Ac-

cordingly, the locking and unlocking operations for

the battery case can be easily performed by the

simple lock device.

The bottom surface and the front inside surface

of the recess of the body cover may be formed by

left and right separated side covers, and the rear

inside surface of the recess may be formed by a

center cover. Accordingly, the body cover can be

formed by a small number of parts.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a general side view of a motor-

assisted bicycle in the prior art.

Fig. 2 is a general side view of a motor-

assisted bicycle according to a preferred embodi-

ment of the present invention.

Fig. 3 is an exploded perspective view of a

body cover of the motor-assisted bicycle.

Fig. 4 is a side view of side covers.

Fig. 5 is a fragmentary top plan view of the

side covers.

Fig. 6 is a cross section taken along the line

VI-VI in Figs. 4 and 5.

Fig. 7 is a cross section taken along the line

VII-VII in Figs. 4 and 5.

Fig. 8 is a cross section taken along the line

VIII-VIII in Fig. 4.

Fig. 9 is a side view of a center cover.

Fig. 10 is a view taken in the direction of the

arrow X in Rg. 9.

Fig. 11 is a side view of a body cover con-

5 structed by assembling the side covers and the

center cover and a battery case removed from the

body cover.

Rg. 12 is a side view of the body cover and

the battery case mounted thereon.

w Fig. 13 is a view taken in the direction of the

arrow XIII in Rg. 12.

Rg. 14 is a top plan view of a discharging

connector.

Rg. 15 is a rear elevation of the discharging

J5 connector.

Rg. 16 is a cross section taken along the line

XVI-XVI in Fig. 15.

Rg. 17 is a top plan view of a connector

mounted on the body cover.

20 Rg. 18 is a rear elevation of the connector.

Rg. 19 is a cross section taken along the line

XIX-XIX in Fig. 18.

Rg. 20 is a sectional view of the rear portion of

the battery case and the lower portion of the center

25 cover.

Rg. 21 is a top plan view of a body of the

battery case at its rear portion.

Rg. 22 is a partially cutaway, side view of the

front portion of the battery case in the vicinity of a

30 head pipe.

Preferred Embodiment

A preferred embodiment of the present inven-

35 tion will now be described with reference to Figs. 2

to 22.

Rg, 2 is a general side view of a motor-

assisted bicycle 1 according to the preferred em-

bodiment.

40 The motor-assisted bicycle 1 includes a head

pipe 2, a down tube 3 extending rearward and

downward from the head pipe 2, and a seat tube 4

extending rearward and upward from the lower end

of the down tube 3 to a seat 5. Thus, the down

45 tube 3 and the seat tube 4 constitute a V-shaped

main frame bent at the lower end of the down tube

3.

A steering shaft 6 is pivotably supported to the

head pipe 2, and a bar-shaped handle 7 is fixedly

50 supported to the upper end of the steering shaft 6.

A front fork 8 extends integrally from the lower end

of the steering shaft 6, and a front wheel 9 is

rotatably supported to the right and left lower ends

of the front fork 8.

55 A gear box 10 storing a gear mechanism is

suspendedly fixed through a bracket 3a (see Rg.

20) to a V-shaped lower end portion of the main

frame as the intersection between the down tube 3

4
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and the seat tube 4. A rear fork 1 1 is fixed at its

front end to the gear box 10 and extends rearward.

The rear fork 11 is reinforced by a pair of right and

left stays 12 extending between the right and left

rear ends of the rear fork 1 1 and the seat tube 4. A
rear wheel 13 is rotatably supported to the right

and left rear ends of the rear fork 11.

The gear box 10 serves also as a crankcase to

rotatably support a crankshaft 15. A pair of right

and left crank arms 16 are fixed at their base ends

to the opposite ends of the crankshaft 15, and a

pair of right and left pedals 17 are provided at the

outer ends of the pair of crank arms 16.

A chain 20 is wrapped around a drive sprocket

18 to be rotated by rotation of the crankshaft 15

and a driven sprocket 19 mounted on an axle of

the rear wheel 13. When the crankshaft 15 is

rotated by a depression force applied to the pedals

17, the rear wheel 13 is rotated through the drive

sprocket 18, the chain 20, and the driven sprocket

19, thereby allowing the motor-assisted bicycle 1 to

be traveled as a usual bicycle.

A motor 21 is fixed to the gear box 10 so as to

be disposed along the seat tube 4. A driving force

of the motor 21 is reduced in speed through the

gear mechanism and then transmitted to the crank-

shaft 15, thereby assisting man power.

A control device 22 including an electronic

control unit and a motor driver for controlling the

operation of the motor 21 is mounted on the rear

surface of the seat tube 4 at a position over the

motor 21.

The down tube 3 and the seat tube 4 are

covered with V-shaped, separated left and right

side covers 27 and 28 and a center cover 29. An

elongated battery case 23 is detachably mounted

on the inclined upper surfaces of the side covers

27 and 28 at their front portions covering the down

tube 3, and the battery case 23 itself forms a part

of an outer surface of a vehicle body.

A bicycle traveling battery 24 consisting of a

plurality of Ni-Cd cells for supplying electric power

to the motor 21 is stored in the battery case 23.

A combination switch 25 is provided at a posi-

tion before the battery case 23. The combination

switch 25 serves also to drive a lock device 26 for

locking the battery case 23 in its mounted con-

dition.

The details of the side covers 27 and 28 and

the center cover 29 in the motor-assisted bicycle 1

described above will now be described with refer-

ence to Figs. 3 to 10.

Each of the side covers 27 and 28 has a V-

shape as viewed in side elevation, and they are

substantially symmetrical with each other in the

lateral direction of the vehicle. The front half por-

tions of the side covers 27 and 28 include elon-

gated side wail portions 27a and 28a covering the

lower surface and both side surfaces of the down

tube 3, elongated flat upper walls 27b and 28b

covering the upper surface of the down tube 3, and

front end portions 27c and 28c projecting upward

5 from the side wall portions 27a and 28a so as to

surround the rear surface of the head pipe 2 and

define a space for locating the combination switch

25 and the lock device 26 behind the head pipe 2.

The upper walls 27b and 28b are cut away at

10 their front ends to define a space between them

and the front end portions 27c and 28c. On the left

and right sides of this space, there are formed

inclined walls 27g and 28g so as to connect the

side wall portions 27a and 28a with the front end

15 portions 27c and 28c.

The V-shaped lowermost portions of the side

covers 27 and 28 include central side wall portions

27d and 28d covering both side surfaces of the

gear box 10, and the left-handed central side wall

20 portion 27d has a circular hole 27e through which

the crankshaft 15 is inserted.

The rear portions of the side covers 27 and 28

are formed as rear wall portions 27f and 28f so

curved as to cover the rear surface of the seat tube

25 4 and define a space between them and the seat

tube 4 for locating the motor 21 and the control

device 22.

As shown in Figs. 3, 9, and 10, the center

cover 29 covering the front surface of the seat tube

30 4 has a J-shape as viewed in side elevation so as

to be vertically elongated and bent at the lower end

portion. The laterally central portion of the center

cover 29 is formed as a frontward projecting por-

tion 29a extending along the seat tube 4, and left

35 and right side walls 29b are formed so as to

curved ly extend rearward from the opposite sides

of the central projecting portion 29a. The rear

edges of the left and right side walls 29b are fitted

with the front edges of the rear wall portions 27f

40 and 28f of the left and right side covers 27 and 28.

The front or lower end of the J-shaped center

cover 29 is downward extended to form a four-step

inclined surface consisting of four bottom walls

29c, 29d, 29e, and 29f. Further, a pair of opposed

45 vertical side walls 29g are formed at the left and

right ends of the bottom walls 29c, 29d, 29e, and

29f. Thus, a recess having a given shape is formed

by the bottom walls 29c, 29d, 29e, and 29f and the

vertical side walls 29g.

so The upper edges of the vertical side walls 29g

are bent outward to form a pair of left and right

flanges 29h.

The bottom wall 29c forms a steep downward

inclined surface having a given angle of inclination,

55 and continues frontward through a substantially

horizontal bottom wall 29d to the bottom wall 29e.

The bottom wall 29e forms a gentle downward

inclined surface, and it has a central large opening

5
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291. The bottom wall 29e continues frontward to the

bottom wall 29f inclined upward.

When the left and right side covers 27 and 28

are assembled together with the main frame inter-

posed therebetween, the front half portions of the

side covers 27 and 28 cover the down tube 3 in

such a manner that the flat upper walls 27b and

28b extend along the down tube 3 to form an

inclined surface, and the rear wall portions 27f and

28f cover the rear surface of the seat tube 4 with a

given space defined therebetween.

Thereafter, the center cover 29 is placed so as

to cover the front surface of the seat tube 4 in such

a manner that the left and right side walls 29b of

the center cover 29 are continuously joined to the

rear wall portions 27f and 28f of the left and right

side covers 27 and 28. In this condition, as shown

in Fig. 11, the front end portions 27c and 28c

continuing to the side wall portions 27a and 28a

project upward; the elongated flat upper walls 27b

and 28b are inclined downward; and the flanges

29h of the center cover 29 are inclined upward with

the bottom walls 29c, 29d, 29e, and 29f forming a

given recess; whereby there is defined a substan-

tially U-shaped recess a having an elongated bot-

tom surface as viewed in side elevation.

More specifically, the body cover consisting of

the side covers 27 and 28 and the center cover 29

forms the recess a elongated along the down tube

3. The upper walls 27b and 28b of the side covers

27 and 28 form a bottom surface of the recess a.

The left and right inclined walls 27g and 28g of the

side covers 27 and 28 form a front inside surface

of the recess a. The bottom walls 29c, 29d, and

29e of the center cover 29 form a central portion of

a rear inside surface of the recess a, and the

flanges 29h of the center cover 29 form left and

right side portions of the rear inside surface of the

recess a.

The battery case 23 is received and supported

by the elongated recess a of the body cover.

In particular, as shown in Fig. 11, an inclined

surface B-B formed by the upper bottom wall 29c

(the rear inside surface of the recess a) of the four

bottom walls 29c, 29d, 29e, and 29f opposed to the

rear end surface of the battery case 23 is a steep

inclined surface near a perpendicular surface with

respect to an inclined surface A-A formed by the

elongated flat upper walls 27b and 28b (the bottom

surface of the recess a).

The battery case 23 is configured in the form

of elongated box having a substantially quadran-

gular cross section, and it is composed of a lower

body 23a for storing the battery 24 and an upper

lid 23b removably mounted on the lower body 23a.

The front end surface, the lower surface, and the

rear end surface of the battery case 23 are sub-

stantially the same in shape as the front inside

surface, the bottom surface, and the rear inside

surface of the recess a of the body cover, respec-

tively.

The front end portion of the battery case 23

5 includes a central front wall 23c somewhat projec-

ting frontward from left and right front walls 23d.

Similarly, the rear end portion of the battery case

23 includes a central rear wall 23e somewhat pro-

jecting rearward from left and right rear walls 23f.

w The left and right front walls 23d of the battery

case 23 are formed as inclined surfaces abutting

against the inclined walls 27g and 28g forming the

front inside surface of the recess a of the body

cover. The lower surface of the battery case 23

75 abuts against the upper walls 27b and 28b forming

the bottom surface of the recess a. The left and

right rear walls 23f of the battery case 23 are

formed as inclined surfaces abutting against the

flanges 29h forming the left and right side portions

20 of the rear inside surface of the recess a. The

central rear wall 23e of the battery case 23 is

formed as a stepped inclined surface having the

same shape as that of the stepped inclined surface

formed by the bottom walls 29c, 29d, and 29e

25 forming the central portion of the rear inside sur-

face of the recess a. The central rear wall 23e is

opposed to the bottom walls 29c, 29d, and 29e

with a small gap defined therebetween (see Fig.

20).

30 The bottom wall 29f of the center cover 29 at

its front lower end is parallel to the lower surface of

the battery case 23.

As shown in Fig. 13, a pair of elongated holes

23g are formed through a portion of the central rear

35 wall 23e of the battery case 23 corresponding to

the bottom wall 29e of the center cover 29.

A discharging connector 30 is fixed to the

inside surface of the central rear wall 23e of the

battery case 23. As shown in Figs. 14 to 16, 20,

40 and 21, the discharging connector 30 is provided

with a pair of left and right terminal plates 32 fixed

at their upper ends by means of screws 31. Each

terminal plate 32 is formed from a copper alloy

plate and has elasticity. A spring 33 is provided so

45 as to rearward bias the lower portion of each termi-

nal plate 32. A pair of openings 30a are formed at

the lower portion of the discharging connector 30 at

positions behind the lower portions of the terminal

plates 32, respectively. The pair of openings 30a

50 correspond to the pair of elongated holes 23g of

the central rear wall 23e of the battery case 23,

respectively (see Fig. 13).

Accordingly, the pair of terminal plates 32 are

exposed to the pair of elongated holes 23g of the

55 central rear wall 23e of the battery case 23, re-

spectively.

A connector 34 is mounted through the open-

ing 29i of the bottom wall 29e of the center cover
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29. As shown in Figs. 17 to 20, the connector 34

has a pair of left and right terminal rods 35 projec-

ting frontward. The pair of terminal rods 35 of the

connector 34 are opposed to the pair of terminal

plates 32 of the discharging connector 30 mounted

inside the battery case 23, respectively.

Accordingly, when the central rear wall 23e of

the battery case 23 is fitted with the recess formed

at the lower end portion of the center cover 29, the

pair of terminal rods 35 of the connector 34 pass

through the elongated holes 23g and the openings

30a, and press the pair of terminal plates 32 of the

discharging connector 30 against the springs 33,

thereby effecting the electrical connection between

the discharging connector 30 and the connector 34.

A pair of plus and minus power line cords 36

and 37 extending from the battery 24 are con-

nected at their outer ends to the screws 31 fixing

the upper ends of the terminal plates 32 of the

discharging connector 30.

Further, a fuse 38 is detachably connected and

supported to the discharging connector 30.

A charging connector 40 is fixed to the inside

surface of the battery case 23 at its lower portion

just inside the left rear wall 23f in such a manner

that a connecting portion of the charging connector

40 is directed to the left side. A circular hole 41 is

formed through the left lower portion of the battery

case 23 at a position opposed to the connecting

portion of the charging connector 40.

Accordingly, a plug 44 provided at one end of

a charging connector cable 43 extending from a

charger (not shown) is adapted to be inserted from

the circular hole 41 of the battery case 23 and be

connected to the connecting portion of the charg-

ing connector 40, thus allowing the battery 24 to be

charged in the condition where the battery case 23

is mounted in the vehicle body (see Fig. 21).

Connected to the charging connector 40 are a

pair of plus and minus power line cords 45 and 46

extending from the battery 24 and a signal line

cord 48 for outputting a temperature detection sig-

nal from a thermistor (not shown).

Accordingly, the charging connector cable 43

also has a pair of plus and minus power lines and a

temperature signal line, and the charger includes a

temperature detecting circuit.

As shown in Fig. 22, a plate 55 forming a part

of a support bracket for a grip 53 to be hereinafter

described is attached to the inside surface of the

central front wall 23c at the front end portion of the

battery case 23. A somewhat vertically elongated

elliptical lock hole 50 is formed through the central

front wall 23c and the plate 55. On the other hand,

a support bracket 51 is provided inside the front

end portions 27c and 28c of the left and right side

covers 27 and 28, and the lock device 26 is fixed

to the support bracket 51. The lock device 26 has a

lock pin 26a retractably projecting rearward and

adapted to be inserted through the lock hole 50 of

the central front wall 23c and the plate 55 of the

battery case 23. When the lock pin 26a of the lock

5 device 26 is inserted through the lock hole 50, the

front end portion of the battery case 23 can be

locked by the lock pin 26a.

The lower end of the support bracket 51 for

supporting the lock device 26 is bent rearward to

w extend to a position for receiving the lower surface

of the front end portion of the battery case 23. A
rubber cushion 56 is fixed to the upper surface of

the rear bent portion of the support bracket 51.

Accordingly, the battery case 23 is mounted in

is such a manner that the lower surface of the front

end portion of the battery case 23 presses the

rubber cushion 56.

Further, a circumferential groove 26b is formed

on the lock pin 26a in the vicinity of the rear end

20 thereof. After the lock pin 26a is inserted through

the lock hole 50, a lower part of the inner circum-

ferential edge of the lock hole 50 is adapted to

engage the circumferential groove 26b of the lock

pin 26.

25 More specifically, in mounting the battery case

23, the front end portion of the battery case 23

received at a given position of the body cover is

slightly depressed to elastically deform the rubber

cushion 56. In this condition, the lock device 26 is

30 operated by a key to insert the lock pin 26a

through the lock hole 50 of the battery case 23.

Thereafter, when a depression force applied to the

battery case 23 is removed, the lower circumferen-

tial edge portion of the lock hole 50 comes into

35 engagement with the circumferential groove 26b of

the lock pin 26a by an elastic force of the rubber

cushion 56. Thus, a perfect locked condition of the

battery case 23 is obtained to prevent rattling of

the battery case 23.

40 Accordingly, the locked condition of the battery

case 23 cannot be canceled only by the key opera-

tion of the lock device 26 because the lower cir-

cumferential edge portion of the lock hole 50 is

engaged with the circumferential groove 26b of the

45 lock pin 26a. That is, the locked condition of the

battery case 23 can be canceled by first depress-

ing the front portion of the battery case 23 to

thereby disengage the circumferential groove 26b

of the lock pin 26a from the lower circumferential

so edge portion of the lock hole 50, and then operat-

ing the key under the depressed condition of the

battery case 23 to retract the lock pin 26a from the

lock hole 50.

The lock device 26 is driven by the combina-

55 tion switch 25 provided on the right side of the lock

device 26. The key is adapted to be inserted into a

key insert hole opening to the right of the combina-

tion switch 25, then allowing a main switch to be

7
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turned on and off and also allowing the locking and

unlocking operation of the lock device 26.

More specifically, as shown in Fig. 22, the

combination switch 25 has three key operating

positions of ON, OFF, and LOCK. The ON position

is a position where power assisting to the bicycle is

to be performed. In the ON position, the lock pin

26a is projected to keep the locked condition of the

battery case 23. The OFF position is a position

where power assisting to the bicycle is not to be

performed. Also in the OFF position, the lock pin

26a is projected to keep the locked condition of the

battery case 23. The LOCK position is a position

where the unlocking operation of the lock device 26

is to be performed. In the LOCK position, the lock

pin 26a is retracted to unlock the battery case 23,

and power assisting is not performed, naturally.

Accordingly, only in mounting or removing the

battery case 23, the key is operated to set the

LOCK position. Usually, the OFF position or the ON
position is selected to keep the locked condition of

the battery case 23. In requiring power assisting to

the bicycle, the ON position is selected, whereas in

traveling the bicycle without the power assisting as

similar to a usual bicycle or keeping the bicycle

stationary, for example, the OFF position is se-

lected.

A grip 53 is vertically pivotably supported to a

pin 52 provided at the front upper end portion of

the battery case 23.

The grip 53 is composed of left and right arms

53a pivotably supported at their rear ends to the

pin 52 and a connecting bar 53b connecting the

front ends of the left and right arms 53a. The grip

53 is normally biased to its lowered position by a

torsion spring 54.

Accordingly, the grip 53 can be raised against

a biasing force of the torsion spring 54 by gripping

the connecting bar 53b and then pulling it up, thus

facilitating the removal of the battery case 23. In

the normal mounted condition of the battery case

23, the grip 53 is kept in its lowered position by the

torsion spring 54.

In mounting the battery case 23 on the body

cover consisting of the side covers 27 and 28 and

the center cover 29, the lower surface of the bat-

tery case 23 is set in parallel to the inclined sur-

face A-A formed by the elongated flat upper walls

27b and 28b of the side covers 27 and 28 as

shown in Rg. 11. Then, the central rear wall 23e of

the battery case 23 is fitted to the inclined surface

B-B formed by the upper bottom wall 29c of the

center cover 29, and the battery case 23 is moved

down along the inclined surface B-B with the above

parallel condition being maintained. In this manner,

the battery case 23 can be engaged with the body

cover.

Alternatively, the battery case 23 may be en-

gaged with the body cover by first fitting the rear

portion of the battery case 23 to the lower portion

of the center cover 29 and then pivotally lowering

s the front portion of the battery case 23.

In any manner, the central rear wall 23e of the

battery case 23 is guided and received by the

recess formed by the bottom walls 29c, 29d, 29e,

and 29f and the left and right vertical side walls

70 29g of-the center cover 29, thereby positioning the

central rear wall 23e in the longitudinal and lateral

directions of the vehicle body. Furthermore, the

central front wall 23c of the battery case 23 is

received between the left and right inclined walls

is 27g and 28g of the front end portions 27c and 28c

of the side covers 27 and 28. Furthermore, the

lower surface of the battery case 23 abuts against

the upper walls 27b and 28b of the side covers 27

and 28 (the bottom surface of the recess o); the left

20 and right front walls 23d of the battery case 23

abut against the left and right inclined walls 27g

and 28g of the side covers 27 and 28 (the front

inside surface of the recess a); and the left and

right rear walls 23f of the battery case 23 abut

25 against the left and right flanges 29h of the center

cover 29 (the rear inside surface of the recess a).

Thus, the battery case 23 is supported to the body

cover as shown in Rg. 12.

As described above, when the front portion of

30 the battery case 23 is slightly depressed and the

key is inserted into the key insertion hole of the

combination switch 25 to perform the locking op-

eration (the key operation from the LOCK position

to the OFF position), the lock pin 26a is projected

35 to enter the lock hole 50 of the central front wall

23c of the battery case 23. Thereafter, when the

depression force applied to the front portion of the

battery case 23 is removed, the lower circumferen-

tial edge portion of the lock hole 50 comes into

40 engagement with the circumferential groove 26b of

the lock pin 26a by the elastic force of the rubber

cushion 56 to obtain the locked condition of the

battery case 23 with possible rattling prevented.

In the locked condition of the battery case 23

45 obtained by the insertion of the lock pin 26a into

the lock hole 50 as shown in Rg. 12, it is needless

to say that the front portion of the battery case 23

cannot be pulled upward, and it is to be noted that

the rear portion of the battery case 23 cannot also

50 be pulled upward.

More specifically, the upward pulling of the

rear portion of the battery case 23 means upward

pivotal movement of the battery case 23 about the

engaging portion between the lock pin 26a and the

55 lock hole 50. However, since the inclined surface

B-B formed by the bottom wall 29c of the center

cover 29 (the rear inside surface of the recess a) is

a steep inclined surface near a perpendicular sur-

8
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face with respect to the Inclined surface A-A sub-

stantially parallel to the lower surface of the battery

case 23, the central rear wall 23e of the battery

case 23 to be pivoted about the engaging portion

of the lock pin 26a comes into abutment against

the bottom wall 29c of the center cover 29 to inhibit

the pivotal movement of the battery case 23.

Therefore, the rear portion of the battery case 23

cannot be pulled upward in the locked condition of

the battery case 23.

Thus, the locked condition of the battery case

23 obtained by engaging the lock pin 26a of the

lock device 26 with the lock hole 50 of the battery

case 23 at only one position to inhibit the removal

of the battery case 23 can be made perfect, and

the locking operation can be simply performed.

In removing the battery case 23 in the un-

locked condition thereof, the front portion of the

battery case 23 is slightly depressed, and the key

is operated in the above depressed condition of the

battery case 23 to retract the lock pin 26a of the

lock device 26 from the lock hole 50 of the central

front wall 23c of the battery case 23. Thereafter,

the grip 53 is raised to pull up the front portion of

the battery case 23 by gripping the connecting bar

53b of the grip 53. Accordingly, the rear portion of

the battery case 23 is removed from the recess

formed at the lower portion of the center cover 29.

Thus, the battery case 23 can be simply removed

after unlocking the battery case 23.

As described above, the body cover in this

preferred embodiment is composed of the three

parts, that is, the left and right side covers 27 and

28 and the center cover 29. With such a small

number of parts, the body cover can be easily

assembled. The front portion of the battery case 23

is locked by the engagement of the lock pin 26a of

the lock device 26, and the rear portion of the

battery case 23 is inhibited from moving upward by

the inclined surface B-B formed by the bottom wall

29c of the center cover 29. Thus, the perfect

locked condition of the battery case 23 can be

obtained only by the engagement of the lock pin

26a with a simple structure.

Furthermore, the battery case 23 can be at-

tached to or detached from the body cover only by

the locking or unlocking operation at one position,

and the attaching and detaching of the battery case

23 can be very simply performed.

Effect of the Invention

According to the present invention, the rear

inside surface of the recess of the body cover is

steeply inclined at an acute angle near a right

angle with respect to the bottom surface of the

recess, and the rear end surface of the battery

case is opposed to the steeply inclined rear inside

surface of the recess. Therefore, when the front

end of the battery case is engaged with the lock

device, the rear end of the battery case is inhibited

from pivoting upward about the front end of the

5 battery case locked by the lock device, thus keep-

ing a fixed condition of the battery case. In this

manner, the battery case can be reliably supported

and locked with a simple battery cover structure.

Furthermore, the battery case can be simply at-

w tached to or detached from the body cover.

The lock device is provided inside a front end

portion of the battery case, and the lock device has

a lock pin projecting rearward to come into en-

gagement with a lock hole formed through the front

is end surface of the battery case by a locking opera-

tion. The lock pin is retracted from the lock hole by

an unlocking operation. Accordingly, the locking

and unlocking operations for the battery case can

be easily performed by the simple lock device.

20 The bottom surface and the front inside surface

of the recess of the body cover are formed by left

and right separated side covers, and the rear inside

surface of the recess is formed by a center cover.

Accordingly, the body cover can be formed by a

25 small number of parts.

Summarized the present invention provides a

battery attaching/detaching structure in a motor-

assisted bicycle which is simple, can facilitate at-

taching and detaching of a battery case, and can

30 reliably lock the battery case.

[Constitution] In a motor-assisted bicycle having a

battery and a motor to be driven by electric power

of the battery and generate motive power assisting

man power; a battery attaching/detaching structure

35 comprising a battery case 23 for storing the bat-

tery, the battery case 23 being configured in the

form of elongated box having a substantially

quadrangular cross section; a body cover 27, 28,

29 provided obliquely along a down frame extend-

40 ing rearward and downward from a head pipe, the

body cover 27, 28, 29 having a recess a substan-

tially U-shaped in side elevation, for fittedly sup-

porting the battery case 23, the recess a having an

elongated inclined bottom surface opposed to an

45 elongated lower surface of the battery case and

front and rear inside surfaces respectively opposed

to front and rear end surfaces of the battery case

23; and a lock device 26 for disengageably engag-

ing a front end of the battery case 23; wherein the

50 rear inside surface 29c of the recess a of the body

cover is steeply inclined at an acute angle near a

right angle with respect to the inclined bottom

surface of the recess a; and an angle of the rear

end surface of the battery case 23 with respect to

55 the lower surface of the battery case 23 is equal to

the acute angle of the rear inside surface of the

recess a with respect to the bottom surface of the

recess a of the body cover.

9
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Claims

1. In a motor-assisted bicycle having a battery

and a motor to be driven by electric power of

said battery and generate motive power assist- 5

ing man power; a battery attaching/detaching

structure comprising:

a battery case (23) for storing said battery

(24), said battery case (23) being configured in

the form of elongated box having a substan- w
tially quadrangular cross section;

a body cover (27, 28, 29) provided ob-

liquely along a down frame extending rearward

and downward from a head pipe (2), said body

cover (27, 28, 29) having a recess (a) substan- 15

tially U-shaped in side elevation, for fittedly

supporting said battery case (23), said recess

(a) having an elongated inclined bottom sur-

face opposed to an elongated lower surface of

said battery case (23) and front and rear inside 20

surfaces (29c) respectively opposed to front

and rear end surfaces of said battery case

(23); and

a lock device (26) for disengageably en-

gaging a front end of said battery case (23); 25

wherein said rear inside surface (29c) of

said recess (a) of said body cover (27, 28, 29)

is steeply inclined at an acute angle near a

right angle with respect to said inclined bottom

surface of said recess (a); and 30

an angle of said rear end surface of said

battery case (23) with respect to said lower

surface of said battery case (23) is equal to

said acute angle of said rear inside surface

(29c) of said recess (a) with respect to said 35

bottom surface of said recess (a).

2. A battery attaching/detaching structure in a

motor-assisted bicycle according to Claim 1,

wherein said lock device (26) is provided in- ao

side a front end portion of said body cover;

and

said lock device (26) has a lock pin (26a)

projecting rearward to come into engagement

with a lock hole (50) formed through said front 45

end surface of said battery case (23) by a

locking operation, said lock pin (26a) being

retracted from said lock hole (50) by an unloc-

king operation.

50

a A battery attaching/detaching structure in a

motor-assisted bicycle according to Claim 1 or

2, wherein said bottom surface and said front

inside surface of said recess (a) of said body

cover (27, 28, 29) are formed by left and right 55

separated side covers (27, 28), and said rear

inside surface of said recess is formed by a

center cover (29).
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